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Erratum: Close coupling calculations on rotational excitation and inversion 
of NH3 by collisions with Ar [J. Chem. Phys. 97, 6460 (1992)]
G. C. M. van der Sanden, P. E. S. Wormer, and A. van der Avoird
Institute of Theoretical Chemistry; University of Nijmegen, Toernooiveld, 6525 ED Nijmegen,
The Netherlands
J. Schleipen and J. J. ter Meulen
Department of Molecular and Laser Physics, University of Nijmegen, Toernooiveld, 6525 ED Nijmegen, 
The Netherlands
We found an error in the program  that converts the expansion coefficients v X/l( R , p )  of the potential expansion in tesseral 
harm onics, as given in Ref. 1 o f our paper, to the u x^ ( R , p )  coefficients o f the potential expansion in spherical harm onics, 
given in Eq. (6). As a consequence the spherical expansion coefficients used in the original calculations are too large by a 
factor o f 2 for (i not equal to zero, thereby rendering the reported cross sections incorrect. We therefore recalculated the cross
TABLE IV. State-to-state cross sections ct(0q —»j f )  for ortho NH3-A r in A2 at an energy of 280 cm *. The cross sections given in parentheses are corrected 
for the experimental initial state preparation in the following way [cf. Eq. (17)]: cr(— = 0.92cr(0(| —► 1q) -  0.08 2 ,* ,  + or(lg —>ƒ), cr(—>j€k)
= 0.92(7(0 Q—*jl) + 0.08 (t(1q for 1(| .  V{: model inversion, ab initio potential; Vu: model inversion, scaled potential; V,„: exact inversion, ab
initio potential; KIV: exact inversion, scaled potential.
i l V, v„ Vin Viv Experiment
lo+ 22.34(17.04) 9.61(6.24) 22.59(17.31) 9.14(5.83) 4.51
2o 4.57 (5.37) 9.50(9.52) 5.01 (5.75) 9.65(9.63) 5.01
3o+ 2.09 (1.98) 3.45(3.46) 2.11 (2.00) 3.21(3.26) 1.63
< 0.28 (0.37) 0.36(0.51) 0.26 (0.35) 0.33(0.47) 0.36
J 3 0.57 (1.03) 1.18(1.66) 0.58 (1.06) 1.18(1.67) 2.56
3J 5.23 (5.50) 7.00(6.70) 5.48 (5.72) 6.78(6.50) 9.10
43‘ 1.97 (1.96) 0.70(0.71) 1.87 (1.84) 0.80(0.81) 4.29
43+ 0.15 (0.30) 0.19(0.29) 0.14 (0.30) 0.17(0.26) 0.97
53+ 0.05 (0.06) 0.07(0.08) 0.05 (0.06) 0.08(0.09)
5i 0.21 (0.20) 0.12(0.15) 0.17 (0.17) 0.10(0.14)
TABLE V. State-to-state cross sections cr(0d —>y'J) for ortho NH3-A r in A2 at an energy of 485 cm *. The corrected cross sections given in parentheses are 
obtained as is indicated in Table IV. V,: model inversion, ab initio potential; V|j: model inversion, scaled potential; V,„: exact inversion, ab initio potential; V,v: 
exact inversion, scaled potential.
i l V, Vn Vn. VW Experiment
lo+ 16.55(11.93) 8.39(4.94) 16.75(12.13) 8.08(4.67) 3.56
n 2.48 (3.27) 9.65(9.47) 2.93 (3.67) 10.02(9.79) 4.70
3o+ 3.51 (3.28) 5.56(5.39) 3.41 (3.19) 5.10(4.98) 1.95
4,r 0.61 (0.73) 0.24(0.44) 0.64 (0.77) 0.21(0.41) 1.42
5o+ 0.60 (0.60) 0.35(0.36) 0.63 (0.62) 0.33(0.33)
6o+ 0.09 (0.09) 0.05(0.05) 0.08 (0.07) 0.04(0.04) 0.83
a 4* 0.45 (0.95) 1.25(1.88) 0.49 (1.01) 1.23(1.88) 1.38
6.64 (6.61) 8.62(8.12) 6.81 (6.76) 8.64(8.14) 11.72
4 j 4.08 (3.97) 1.24(1.24) 3.89 (3.77) 1.33(1.33) • 4.03
43+ 0.31 (0.50) 0.42(0.56) 0.33( 0.52) 0.43(0.57) 2.22
53+ 0.03 (0.07) 0.13(0.14) 0.04 (0.07) 0.13(0.14)
53" ' 0.85 (0.80) 0.31(0.39) 0.72 (0.68) 0.33(0.42)
^3 0.01 (0 .02) 0.07(0.08) 0.02 (0.03) 0.07(0.08)
63+ 0.00 (0 .00) 0.01(0.01) 0.00 (0.00) 0.01(0.01)
66 0.05 (0.07) 0.02(0.04) 0.05 (0.06) 0.02(0.04)
06 0.45 (0.43) 0.38(0.40) 0.45 (0.43) 0.41(0.43)
n 0.06 (0.06) 0.09(0.10) 0.06 (0.06) 0.09(0.09)
0.00 (0.01) 0.00(0.00) 0.00 (0.01) 0.00(0.00)
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T A B L E  VI. S tate-to-statc  cross sections cr( I j- —► y ) for para N H 3- A r  in A 2. The relative kinetic  energ ies are as indicated. T he cross sections given in 
paren theses are corrected  for the experim ental initial state preparation in the fo llow ing  w ay [cf. Eq. (17)]: c r(—>y7) =  0 . 9 5 cr( I f  —>j%+ 0 . 0 5 r r ( l  * V,»:
exact inversion, ab initio potential; V,v : exact inversion, scaled potential.
280  cm 1 485 c m ’ 1
i t V|N V'.v Expt. ! t v,„ Vn Expt.
2; 8.41(8 .09) 4.71 (4.83) 4.51 2f 7.63(7 .31) 4 .05(4 .16) 5.26
2f 2.09(2 .40) 7.02 (6.91) 6.06 2f 1.35(1.67) 6.30(6 .18) 3.59
3 f 1.12(1.08) 1.82 (1.84) 0.85 3f 1.70(1.64) 2.11(2.11) 1.30
3 r 0.32(0 .36) 2.19 (2.17) 1.30 3f 0.45(0 .51) 2.25(2 .24) 1.31
4 f 0.42(0 .41) 0.63 (0.60) 4f 0.72(0 .70) 1.04(0.99)
4 f 0.07(0 .08) 0.09 (0.12) < 0 .18(0 .20) 0 .16(0 .20)
2 J 0 .58(1 .07) 0 .96  (1.51) 1.14 2; 0 .37(0 .75) 0 .64(1 .07) 1.43
2 t 10.32(9.83) 11.97(11.42) 12.40 2Î 8.00(7 .62) 9 .33(8 .90) 7.36
7 + 6.73(6 .46) 3.01 (2.96) 3 .10 5 .58(5 .35) 2 .37(2 .34) 4.07
32-A* 1.22(1.50) 2.03 (2.08) 2.45 3J 1.08(1.30) 1.82(1.85) 1.87
47 0.57(0 .59) 0 .60  (0.58) 0.93 47 0.98(0 .99) 1.16(1.12) 1.14
42+ 1.09(1.06) 0.35 (0.36) 4,+ 1.36(1.34) 0 .33(0 .37)
0 .03(0 .03) 0.12 (0.11) 52 0 .13(0 .13) 0 .53(0 .50)
5 J 0 .05(0 .05) 0.01 (0.02) 5J 0 .20(0 .20) 0 .05(0 .07)
4j 0 .28(0 .29) 0.74 (0 .75) 0 .77 0 .59(0 .60) 0 .54(0 .58) 1.18
< 0 .52(0 .50) 0.91 (0.90) 2.33 < 0 .76(0 .75) 1.27(1 .24) 2.01
S i 0 .24(0 .23) 0.33 (0.32) 0.43 5 4+ 0 .35(0 .34) 0 .45 (0 .43 ) 1.20
5 ; 0 .06(0 .07) 0 .10  (0.11) 5; 0 .17(0 .18) 0 .21 (0 .22 ) 0.72
5S+ 0.19(0 .20) 0 .20  (0.20) 5; 0 .31(0 .32) 0 .44(0 .45)
5j- 0 .36(0 .35) 0.21 (0 .21) 5j" 0 .46(0 .45) 0 .51(0 .50)
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FIG. 2. Experimental and theoretical cross sections for ortho NH3 at a relative kinetic 
energy of 280 cm -1 . The theoretical values are given in parentheses in Table IV, for the 
state 1q state we have used the expression given in that table.
FIG. 3. Experimental and theoretical cross sections for ortho NH3 at a relative kinetic 
energy of 485 cm -1 . The theoretical values are given in parentheses in Table V, for the 
state 1(|  state we have used the expression given in Table IV.
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P a ra  NH3-A r, 280 cm  1
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FIG. 4. Experimental and theoretical cross sections for para NH3 at a relative kinetic 
energy of 280 cm -1. The theoretical values are given in parentheses in Table VI.
sections, using the correct conversion for the expansion co­
efficients. Here w e present the newly acquired Tables IV, V, 
and V I  and Figs. 2- 5. The experimental cross sections have 
changed as w e now normalize them differently. Their sum is 
set equal to the sum o f  the cross sections that are calculated 
with the scaled ab initio  potential and the “ exact”  method to 
treat N H 3 inversion, and that are corrected for the imperfect 
initial state preparation. Obviously, the relative values o f  the 
experimental cross sections, which are the observables actu­
ally measured, have not changed.
In the original calculations the ab initio  potential gave 
better results than the scaled potential. Now, w e must con­
clude, however, that the scaled potential g ives  better agree­
ment with the experimental data. This implies that, w ith­
out scaling, the anisotropy o f  the ab initio  potential is too
P a ra  NH3-A r, 485 cm  1
0.95 <r{ 17 -* j£ ) + 0.05 ct( l |  -* ) in Â2
final s ta te s  (j£)
FIG. 5. Experimental and theoretical cross sections for para NH3 at a relative kinetic 
energy of 485 cm -1. The theoretical values are given in parentheses in Table VI.
small. The fact that w e obtained good inelastic scattering 
cross sections from the unsealed ab initio potential in our 
earlier calculations must be due to the accidental increase o f  
this anisotropy by a factor o f  2. The improvement o f  the 
results by the scaling o f  the ab initio potential is consistent 
with the bound states calculations, which gave better agree­
ment with the far-infrared spectra when the scaling w as ap­
plied.
Our conclusions concerning the importance o f  the 
U33 term in the description o f  the intermolecular potential, 
the importance o f  higher order effects, the influence o f  the 
delta function model, the invariance to a simultaneous 
change o f  parity in the incom ing and outgoing channels, and 
the comparison between C C  and C S  calculations, are not 
affected.
J. Chem. Phys., Vol. 100, No. 7, 1 April 1994
